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i VALUATION  0?  V ACCK3S  ATD  ?H3  2??£C?IViOlaSS 
C?  VACCINATIONS  A5AIKS?  TYPHOID  F2V1SR 


11  owl  nr  is  a  translation,  of  an  artiole  by 
Paula  rielslovra,  Pelicja  Rabozynsita  and 
Zy,"Bunt  Xudelskl  In  Prae^lad  gpldenlologlcrny 
(Spldemlologlo  Review),  Vol  17,  1963,  pages 
61-L.o.  ] 


;CII *  Agglutinative  Antibodies  in  the  Serums  of 
'Rabbits  Immunized  with  Anti-Typhoid 
Vacolnes 

{From  the  Serum  and  Vaoolne  Testing  Plant  of  the 
State  Hyuiens  Establishment:  Direotor  Prof.  Dr. 
H.  Heisei). 


In  the  preceding  pacers  we  have  given  the  results 
o-  .  ior\  *ents  rso.de  on  white  sice  with  four  anti-phoid 
vurclnoa  prepared  in  domestic  factories,  namely:  from 
Acoior.o  vaccine,  formol-phsnol,  Grassst-Slopek  and  endo- 
-  nrccarod  according  to  Wentphal. 

Tr.e  immunization,  choice  of  rabbits  and  production  of 
.  ■  lutlnatlou  reactions  wars  dona  in  accordance  with  the 
•vCt.  c:iiiation»  of  the  World  Health  Organization  (1).  The 
-iai  antigens  H,  0  and  Vi  were  obtained  from  the 
-..tc  or  Marine  Medicine  in  Gdansk.  The  determination 
i  . iovel  of  Vi  antibodies  by  he.aagclutinatlon  was  made 
n  •  to  the  Dandy  and  Lamb  mathod  (2).  The  antigen  Vi 
/rr  ..c  .a  glutlaation  was  obtained  from  Copenhagen  in 
.yu .hill  zed  forn.  Human  blood  corpusolos  of  the  0  group, 
v loj  and  preserved  in  modified  Alsevsr  liquid,  were 
u.ivi  for  tho  hemagglutination  reaction. 
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Results 


Before  commencing  the  vaccinations,  all  the  rabbits 

an  antibody  titer  of  1:10  or  1:20;  in  some  animals 
a  titer  of  anti  Vi  1:5  was  noted.  The  scrum  of  none  of 
Vac  rabbits  asod  showed  agglutinative  properties  with 
respect  to  antigen  H. 

Acetone  Vaccine.  Table  I  gives  the  results  of  tests 
of  the  serums  of  nine  rabbits  Immunized  with  acetone  vaccine. 

The  rabbits  of  group  I,  l.e.,  those  immunized  with 
vaccine  diluted  to  1:10,  showed,  before  administration  of 
the  second  dose,  a  titre  of  anti  H  ranging  from  1:40  to 
1:2550;  seven  days  after  the  fourth  dose,  from  1:640  to 
1:5120.  The  agglutination  titer  of  anti  0  before  the  second 
dose  in  all  rabbits  was  determined  to  be  1:320;  seven  days 
after  the  fourth  dose  the  titer  in  two  rabbits  remained 
unchanged,  while  in  three  it  rose  to  1:640.  The  anti  Vi 
titers  determined  by  the  agglutination  method  varied  before 
the  second  dose  from  1;5  to  1:20;  but  seven  days  after  the 
fourth  dose,  from  1:40  to  1:640.  The  anti  VI  titer 
determined  by  hemagglutination  varied  before  the  second  dose 
from  1:24  to  1:72;  but  seven  days  after  the  fourth  dose, 
from  l:'i80  to  1:3800. 

The  rabbits  of  group  II,  immunized  with  vaccine 
diluted  In  a  physiological  NaCI  solution  in  the  proportion 
1:1,000,  showed  before  the  second  dose  an  anti  H  agglutina¬ 
tion  titer  from  1:10  to  1:40  seven  days  after  the  fourth 
dose,  It  was  between  1:320  and  1:5120.  The  anti  0  titer 
before  the  second  immunizing  dose  fluctuated  from  1:40  to 
1:  -0;  seven  days  after  the  fourth  dose,  from  1:80  to  1:320. 
both  before  the  second  and  after  the  fourth  dose,  the 
scrams  showed  weak  agglutinative  properties  with  relation 
to  antigen  VI,  in  dilutions  of  1:5  or  1:10.  No  antigen  Vi 
was  revealed  in  this  group  of  rabbits  by  means  of  hemag- 
.  iutination.  One  rabbit  of  the  second  group  died  from 
causes  not  connected  with  immunization,  so  that  our  tests 
wore  made  on  four  rabbits. 

Results  of  the  control  agglutination  reactions:  the 
emulsions  of  0  and  K  antigens  showed  no  agglutination  in 
s.idium  chloride  physiological  solution.  Antigen  H  with 
positive  serums  showed  agglutination  to  +  +  +  in  dilutions 
from  1:320  to  1:2500;  with  known  negative  serum  it  produced 
no  a-glutination.  Antigen  0  showed  agglutination  with  known 
positive  serum  in  dilutions  from  1:320  to  1:640.  With 
known  negative  serum  it  showed  no  agglutinative  properties. 
Antigen  Vi  with  standard  serum  produced  agglutination 


-  2  - 


0 


o  *  r  »  ons  of  1:2000.  It  showed  r.o  a-:.'iutlna« 

•  lv.  .mown  negative  aoruii,  as  wull  as  in  a 

chloride  solution*  in  5;'J  sodiuc 
-.l-tlon,  in  2.3;»  sodium  chloride  solution  and  In 

■  1 . 

,  a:‘  control  reactions  in  hcna:g;lutinatlon: 

:  ...  tooted  showed  no  her.ar.-.lutination  with  an 

...  >f  r.rr.-ssnsitised  blood  corouaolo3.  An  emulsion  of 

4..:  :  r ~*oci on  cer.sltlre.1  with  antigen  Vi  showed  no 
.  '.on  in  a  onyulologlcal  *.:aCl  solution  and  with  a 

.  r, .  -alive  sorwa.  With  standard  serum  henagglutlnatlon 
v.i  woVilr.cd  to  ♦  ♦  ♦  in  dilutions  of  1:9600  or  l:lo»000. 

•  r  rl-?.-.cr.ol  Vaccine.  Table  II  gives  the  results  of 
.  v:  of  ihc  soruns  of  ten  rabbits  immunised  with  foraol- 
• .  .;.\oi  vaccine.  In  the  first  group  of  rabbit#  ths  level  of 
.  :.r.;i :  otttes  bofore  ths  second  dose  varied  between  1:320 
...»  i;;.  C:  seven  days  after  the  fourth  dose*  it  grew  from 
.  •  v  tc  1:5120.  The  level  of  0  antibodies  was  between 

\i-j.  j  one  1:1260  both  before  the  second  dose  and  seven  dare 
t.-.c  fourth  iaxunlsinn  dose.  Vi  antibodies,  found  only 
la  :;c  ratal t  by  arglutlnation,  amounted  before  the  seoond 
to  l:j  and,  seven  days  after  the  fourth  dose,  to  1:40, 
a!  J  by  no?:. a  glutinatloc:  1:15  and,  seven  days  after 
t:.c  fo-rtr.  ttooo,  to  1:40,  revealed  by  hemagglutination: 

1:1*4.  v.'ith  the  serums  of  the  remaining  rabbits, 
r.ir.ctior.o  orovaa  negative. 

:r.  the  second  grout)  of  rabbits,  anti  !l  agglutination 
.i.O  to  1 : ".0  was  found  before  the  second  dosei  from 
to  1:12.°0  seven  days  after  the  fourth  immunizing  dose, 
i  •. loo  before  the  second  dose  were  found  to  range 
. :  J  ;o  .  *.160;  seven  days  after  the  fourth  dose  an 
:.z:.nx  ,*rowth  fron  1:SC  to  1:320  was  noted,  and  in 
.«•  It  even  a  droo  from  1:60  to  1:10.  The  VI  anti* 


•.•;.:tud  by  agglutination  showed  in  two  rabbits  e 
.  r'.oe  of  lovol  from  1:10  to  1:40  and  from  1:5  to  1:10 
:v«lv,  bofore  the  second  and  after  the  fourth  dose. 

..  tr.Jru  rabbit  the  antibody  level  in  both  tests  was 
.  :r  the  remaining  two  rabbits  no  anti  Vi  a>;c?lutlna- 
.;  ilucovcred.  It  was  not  possible  to  detect  any  VJ 
by  he r-x  jluti nation.  The  controls  proceeded  ao 
•  or.ue  of  the  acetone  vaccine. 


y-.es?  cm  rvocordirw-  to  "rnasat-Slonelt.  Table  ill 

•  -..vu  o ;'  n  ■  .  ♦  i uti n at  1  on  and  heaa Tglutinaticn  wi*.i; 

:  o:'  tor.  moults  immunised  with  Orasset-Sio--'<  v.«s.v.  . 

•  o-..t  t-ie  vnole  cycle  of  immunization,  the  rab^  *.  • 

?  m:  -roup  orodueed  no  H  antioodies,  with  the  - 

of  one  raclit,  In  which  anti  H  agglutinins  wore  ' 
v : :  0  dilution  of  the  serum  seven  days  aft*r 


f 
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Before  the  second  immunizing  dose,  the  0  auti- 
ho-iicj  varied  between  1:40  and  1:320;  seven  days  after  the 
fourth  dose,  the  antibody  level  had  grown  from  1:160  to 
i:-ro.  Vi  antibodies  in  the  agglutination  reaction  seven 
days  after  the  fourth  dose  were  found  in  two  rabbits  to  be 
in  she  ratio  of  1:10  and  1:40.  The  serums  of  the  remaining 
rabbits  showed  no  a :  rlutinating  properties  for  antigen  Vi. 
::o  ur.tl  Vi  agglutinins  were  discovered  in  this  group  of 
animals  by  means  of  the  hemagglutination  reaction. 

The  rabbits  of  the  second  group,  with  the  exception 
of  one,  in  whose  serum  anti  K  agglutinins  were  found  in  a 
1:0  dilution,  did  not  produce  any  K  or  Vi  antibodies.  The 
3  antibody  level  was  Just  as  high  before  the  second  dose  as 
sc/en  days  after  the  fourth  dose,  and  varied  between  l*4n 
and  1:640.  The  controls  proceeded  as  in  the  case  of  the 
acetone  vaccine. 

Endotoxin  according;  to  Westphal.  Table  IV  shows 
the  rosuits  obtained  in  reactions  with  the  serums  of  nine 
rabbits  immunized  with  Westohal  endotoxin.  One  rabbit  in 
the  second  .vroup  died  from  causes  not  connected  with 
immunization.  In  none  of  the  rabbits,  either  of  the  first 
or  of  the  second  group,  were  H  or  Vi  antibodies  discovered. 
The  height  of  the  anti  0  titer  in  all  the  rabbits  of  both 
•roues,  both  before  the  second,  and  seven  days  after  the 
fourth  Immunizing  dose,  was  1:20  or  1:40.  The  controls 
proceeded  as  In  the  case  of  the  acetone  vaccine. 

Discussion 

The  present  paper  presents  the  results  of  experi¬ 
ments  made  on  rabbits  immunized  with  four  anti-typhoid 
vaccines.  The  level  of  the  anticellular  antibodies  (anti 
H,  0  and  Vi)  was  tested  in  the  animals  in  accordance  with 
the  instructions  given  by  the  Department  fb r  the  Standardiza 
tlon  of  Biological  Preparations  of  the  World  Health  Organi¬ 
zation.  Animals  were  therefore  selected  which  before 
commencement  of  immunization  either  contained  in  their 
S'.a’U.n  no  natural  antibodies  directed  against  the  typhoid- 
bacillus  antigens  or  else  showed  activity  in  low  dilutions. 
Two  groups  of  rabbits  of  five  each  were  immunized  with  each 
vaccine,  the  doses  being  appropriately  chosen. - 

Extremely  different  results  were  noted  in  the 
rabbits  immunized  with  acetone  vaccine  and  Westphal  vaccine 
The  acetone  vaccine  caused  a  regular  appearance  of  all 
tivee  kinds  of  antibodies,  i.e.,  anti  H,  0  and  Vi.  On  the 
contrary,  the  Westphal  endotoxin  infected  in  both  small  and 
lar  :e  doses  was  unable  to  stimulate  the  organism  of  the 
rabbit  to  produce  anti  H  and  anti  Vi  agglutinins.  Only  a 
slight  growth  in  anti  0  agglutinin  was  noted. 


Ih'i  foriaol- phenol  vacoine  stimulates  the  rabbit  to 
'•rod  . c;  anti  H  and  anti  0  agglutinins  to  a  rather  oonsider- 
.-.tic  uo-*rec,  but  anti  Vi  arrlutlnins  only  slightly. 

5ra3set-Slopeit  vacoine  hat  a  stimulating  effect 
t:.c  production  of  anti  0  agglutinins,  but  only  mporadi- 
cal.'y  cv.iu.c  production  of  K  and  Vi  antibodies. 

ic  evident  fro*  our  experiments,  the  formation  of 
VI  ur.libndio*  undtr  tha  influence  of  lMmunologloally  aotlva 
vovr*:.c  (acetone  vaccina)  depends  .ipon  tha  alia  of  tha  dota. 

tt  1  reunited  with  vacoina  diluted  in  tha  proportion 
i  i  1  :«;.ich  corresponded  to  50.10®  bactarial  calls  in  0.5  al) 

r>iv:'.-u  considerably  by  stronger  production  of  anti  Vi  than 
.nlK  immunized  with  vaccina  diluted  in  tha  proportion 
l:.,:'-  ’—el-rial  calls  in  0.5  al),  Tha  experiments 

•  ri  ;.<,r.tcd  throw  an  interesting  .light  on  tha  dynamics  of 
avion  of  antibodies.  Especially  inatructiva  in  this 
cc t  arc  the  obsarvatlona  made  on  rabbits  immunised  with 
•■iiMonc  vaccine,  which  was  the  only  one  to  cause  regular 
:or..;.tlor.  of  tha  antibodies  sought,  is  tha  quantity  of  tha 

i . ..  xl.v  doses  was  increased,  tha  H  antibodies  shoved  a 
v.tvil  rowth  in  aotlvlty.  The  0  antibody  level  obtained 

j. ft. r  the  first  appropriately  larfcra  doe*  vaa  not  subject  to 
!•».*  r.  fluctuations  aa  tha  immunising  doses  wars  repeated. 

...  71  antibodies  behaved  in  this  respect  like  the  K  anti- 

l.e.,  tha  serums  wave  constantly  active  in  the 
r!  i.tr  dilutions  as  tha  immunising  doses  vara  administered. 
Ar.oir.or  striking  fact  was  the  lack  of  Influence  by  the 
r al  antibodies  found  in  the  servos  upon  the  intensity 
o:'  formation  of  antibodies  under  the  influence  of  immunize- 
tier..  Tno  results  of  the  tests  of  the  serums  of  rabbits 
immunized  with  the  four  different  anti-typhoid  vaccines  are 
ini; tin.-  *hen  compared  with  those  of  trials  of  these 
vaccines  in  an  active  test  on  white  rai.ee. 

In  the  active  test  on  white  mice  immunized  with  the 
aVovc-r.c-tioned  four  vaccines,  the  highest  immunization 
:.c‘.tYiiy  was  found  in  the  acetone  vaocine  and  minimum 

uniting  properties  in  the  (festphal  endotoxin.  The  Grasset 
ii.K.ek  vaccine  and  the  formol-phenol  vaccine  ocoupy  an 
l  r.;..*v  .ediate  position,  and  their  lmounlzation  values  are  of 
ill'  order.  Comparing  these  results  with  those  of  the 

study,'  we  see  a  far-reaching  agreement.  The  aoetone 
vrtcclnc  host  protects  srice  from  Infection  and  stimulates 
rabbit  most  to  produoe  H,  0  and  Vi  antibodies,  which 
:» r  •  ulscoverable  even  with  a  considerable  dilution  of  the 
■-•vr  On  the  contrary,  the  Westphal  endotoxin  hardly 
yr.' iccts  the  alee  at  all  and  does  not  affect  the  production 
of  X,  0  or  VI  antibodies  by  rabbits.  The  Grascot-Slopek 
. -.a.i  :’or::ol -phenol  vaccines  are  both  tests  ocoupy  an  inter¬ 
calate  position  between  the  aoetone  vaoolne  and  the  Westphal 
•..;j  oioxin. 
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Ls-ocd  for  Xho  precodla;;  tublos: 

1 )  Group 

2)  cf  ccliocxion  of  blood  samples 

j )  ::o  of  ro'oc lx 

)  Avlutl.iaxior.  titers 
*3)  ':*i:r.a-jk-luXlnaXloa 
o)  i.o  of  raboix 
7)  :  dilution  1:10 

-)  II  dilution  1:1,000 

9)  Belcre  1st  dose 

10)  Before  2nd  dose 

11)  7  days  after  **xh  dose 
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